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1.

Notations and symbols have their usual meanings.

a)
b)

c)

d)

e)

Answer any ten questions:

1x10=10
Prove that x*> +x+1 is a factor of x'*+x°+1.
Expand f(x)=x"-4x’+3x*+3x+7 as a
polynomial in x—1.

Determine the multiple roots of the equation
X +2x*+2x° +4x* +x+2=0-

Prove that the roots of the equation

1 2 3
+ +
x—-1 x-2 x-3

=X are all real.

Show that for all real values of A, the

equation

(x+3)(x+1)(x=2)(x —4)+A(x+2)(x-1)(x=3)=0

has all its roots real and simple.
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g)
h)

i)

k)

D

596/Math.

Form a biquadratic equation with rational
coefficients two of whose roots are \/3+2.
Solve the equation x5 _1=0.

Define special roots of the equation
x"-1=0-

If o,B,y be the roots of the equation
<2 +2x% +1=0, find the equation whose roots

1

oc—l B+l Y+—
are o aar

§

Expand f(x)=x"-4x’+8x>+8x+7 as a
polynomial in x—4.

If o, B,v,6 be the roots of the equation

' —x*+2x2+x+1=0 find the value of
(a+D)(B+1)(y+1)(3+1).

Determine the multiple roots of the equation
x*+2x7 +2x7 +2x+1=0-

Apply Descartes' rule of signs to examine the
nature of the roots of the equation
x*+2x*+3x-1=0-

Define reciprocal equation.

If m, n are integers prime to each other, then

prove that the equations xm™_1=0 and

x"—1=0 have no common root except 1.
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a)

b)

g)

h)
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Answer any five questions: 2x5=10

Form the equation whose roots are
o+B+Yy, o+ oB+m’y, a+w’p+wy, where
® is an imaginary cube root of 1.

Find the condition that the roots of the
equation x’-px’+qx-r=0 will be in

geometric progression.

Obtain the condition that x*+3px+q may

have a factor of the form (x—a)z.

Find the remainder when x5 —3x* + 4x? + x + 4
is divided by (x+1)(x-2).
If o be a multiple root of order 3 of the

equation x*+bx’+cx+d=0, (d#0), show

that OC_—ﬁ
a B

If o,pB,y,d be the roots of the biquadratic
equation x*+px’+qgx’+rx+s=0, find the
value of (i) o, (ii) o’y -

Solve the reciprocal equations
x*+x’+2x* +x+1=0-

Find the special roots of the equation
x'2—1=0.
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3. Answer any two questions: 5%x2=10
a)  Solve the equation by Cardan's Method:
27x +54x* +198x - 73 =0
b)  Solve the equation x* _4x*>—4x*—-4x-5=0,
given that two roots o, are connected by
the relation 2o+ =3.
c) If o be an imaginary root of the equation

4.  Answer any one question:

a)

b)
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x’ —1=0, find the equation whose roots are
o+0o’, o’ +a’, o’ +ot.

10x1=10
i)  Find the values of k for which the

equation x*+4x*—2x?-12x +k =0 has

four real and unequal roots. 5

i) If o, B,y be the roots of the equation
ax’ +bx*+cx+d=0,d-0, find the

equation whose roots are
oc+l [_’>+l y+l
(X’ B’ . 5

i)  Solve the equation x° —1=( and deduce

I 21
the values of cos§ and cos?.

i) If o, B,y be the roots of the equation

x*+px*+qx+r=0, find the equation
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whose roots are

o+PB-2y, B+y-2a, y+a-2

Deduce the condition that the roots of
the given equation may be in arithmetic

progression. 5

Calculate Sturm's function and locate
the position of the real roots of the
equation x*>_7x+7=0- 5
If the equation whose roots are squares
of the roots of the cubic
<2 —ax? +bx —1 =0 is identical with this
cube, prove that either a=b=0, or a=b=3,
or a, b are the roots of the equation
t2+t+2=0. 5
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